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(71) We, ScRAGG Power Drives 
Limited, of P.O. Box 16, Sunderland Street. 
Macclesfield, Cheshire, a British Company, 
do hereby declare the invention, for which 
we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

This invention relates to an apparatus for 
deriving a D.C. control signal from a D.C. 
to a.c. inverter that may be used in a speed 
control system for an induction motor. 

When load current from an inverter to an 
induction motor has been measured as an 
a,c. signal, after rectification, the resulting 
D.C. signal was generally representative of 
an average value of all the frequency com- 
ponents present in the inverter load current 
typically die 5tii, 7th and 11th harmonics, 
as well as the fundam^tal frequency. Also, 
there may have been pulse-width modulation, 
at a much higher frequency, present. in this 
a.c. signal, such modulation being used to 
control inverter output voltage. We have 
discovered that performance of an induc- 
tion motor essentially depends upon the 
fundamental frequency component of the 
real load current of an inverter. 

According to the present invention a D.C 
to a,c. inverter comprises a bridge circuit of 
switching devices connected between a power 
supi>ly rail of one polarity and an inter- 
mediate rail, current measuring means con- 
nected between the intermediate rail and 
a power supply raU of the other polarity and 
a semi-conductor diode connected from a 
respective inverter output, about each of the 
switching devices and to one of the power' 
supply rails to pass back electro-motive 
forces generated by an inductive inverter 
load; the current measuring means deriving 
a unidirectional signal voltage from the 
current flowing solely in the switching de- 
vices, said signal voltage , being , proportional 
to the root mean square value of the funda- 
mental frequency component of the real 
load current of tiie inverter. 

In one application of the invention, the 
[Prto 3Spi 



mverter produces a multi-phase power sup- 
ply for an induction motor and the derived 
unidirectional signal voltage is used in a 
feedback loop to a speed control circuit 
drjvmg the inverter. 

The invention is illustrated, by way of 
example, on the accompanying drawins in 
which: — 

Fig. 1 is a circuit diagram of an inverter, 
and 

Fi?. 2 is a graph of D.C. control signal 
plotted against root mean square value of 
load current from the inverter of Fig. 1. 

As shown in Fig. 1, the inverter 1 con- 
sists of six power transistors Tj to T^ (act- 
ing as switching devices) connected in a 
brtd<?e circuit between a positive power 
supply ran 2 and a first intermediate nega- 
tive ^ rail 3. Silicon control rectifiers 
(thynstors) could be used instead of the 
transistors. The transistors are triggered 
sequentially, by a control circuit (not shown) 
connected to the bases of the transistors to 
synthesise a three-phase voltage waveform 
between the outputs A, B and C. 

Diodes Di to D3 are reverse connected in 
parallel with a respective one of the tran- 
sistors T, to T3 and diodes D^ to D^ are 
reverse connected between the collectors of 
transistors T4 to T^ and a second inter- 
mediate rail 4 (distinct from rail 3). 

A resistor S, is connected between the 
mtermediate rail 3 and the negative power 
supply rail 5 for the inverter. Similarly, 
another resistor S2 is connected between the 
intermediate rail 4 and the negative power 
supply rail 5. 

In use, the inverter is connected to a 
load, particularly to drive an induction 
motor such as a squirrel cage motor (not 
shown). 

We have found that the current flowing in 
intermediate negative rail 3, i.e. the current 
flowing solely through the transistors Ti to 
T,, is proportional to the root means square 
value of the fundamental frequency com- 
ponent of the real load current from the 
inverter. This current is convenientiy 
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measured as a unidirectional signal voltage, 
V„ across the shunt resistor S,, 

The voltage is used as a first D.C con- 
trol signal in a feedback loop to a speed 
5 control circuit (not shown) for the inverter. 

V^A ^^^^^^^ flowing in the intermediate 
rail 4, /.e. the current flowing through the 
diodes, is due to back electro-motive Iforces 
generated by an inductive load and by-pass- 
10 ing the transistors. 

Coils can replace the shunt resistors 
and S2, the magnetic fluxes generated being 
proportional to the currents'^ in each inter- 
mediate raU 3, 4. Hall effect plates may 
15 be used to accurately measure these mag- 
netic fluxes and hence the currents. 

The graph of Fig. 2 shows how accurately 
the measured potential Vi» across shunt 
resistors S,. is representative of the root 
20 means square value of the fundamental fre- 
quency component of the real load current 
Ii. of a typical inverter driving an induction 
motor. The measured points x, y and z 
were observed respectively at 33%, 67% 
25 and 100% modulation. As can readily be 
seen, this modulation has no significant effect 
on the potential V,. which is a linear func- 
tion of Ip 

30 WHAT WE CLAIM IS:— 

1. A D.C. to a.c. inverter comprising a 
bridge circuit of switching devices con- 
nected between a power supply raO of one 
polarity and an intemediate rail, current 

35 measuring means connected between the 
mtermediate rail and a power supply rail 



of the other polarity and a semi-conductor 
diode connected from a respective output 
of the inverter, about each of the switching 
devices and to one of the power supply rails 40 
to pass back electro-motive forces generated 
by an inductive inverter load; the current 
measuring means deriving a unidirectional 
signal voltage from the current flowing solely 
in the switching devices, said signal voltage 45 
being proportional to the root mean square 
value of the fundamental frequency com- 
ponent of the real load current of the 
inverter. 

• 2. An inverter as claimed in claim 1. 50 
in which the current measuring means is a 
shunt resistor, the voltage drop across the 
resistor being the signal voltage. 

3. An inverter as claimed in claim 1. 

in which the current measuring means is an 55 
inductive coil, the magnetic flux from the 
coil being transformed by a Hall-effect plate 
mto the signal voltage. 

4. An inverter as claimed in any of 
claims 1 to 3 in combination with and con- 60 
nected to drive an induction motor, the 
derived control sisnal being fed to a motor 
speed control circuit 

5. A D.C. to a.c. inverter substantially 

as described with reference to and as shown 65 
by Fig. 1 of the accompanying drawing. 
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